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Objectives

Single Phase Heat Transfer and Pressure Drop
Approach

• To study and model various aspects of
single phase and two phase flow in
microchannels.
• To develop novel diagnostic techniques for
measuring flow fields in microfluidic devices.
• To develop heat transfer enhancement
techniques in microchannels.

Two Phase Heat Transfer and Pressure Drop
Approach

Experimental results are compared to laminar correlations and CFD simulations.
Special attention is given to account for inlet and exit losses and properly modeling
the thermal boundary conditions.

Two phase flow and heat transfer is explored in microchannels of varying dimensions
using several working fluids and a wide range of mass fluxes. Local wall temperature
and heat flux measurements are performed and the dynamics of the process are
observed using high speed visualizations.

Experimental Setup

Infrared Micro-Particle Image Velocimetry (IRPIV)
Approach

Impacts
• Showed that single phase heat transfer and
fluid flow can be accurately modeled using
conventional theory.
• Showed that existing correlations in the
literature do not match experimental results
for two phase flow in microchannels.

Effects of Surface Roughness on Transport in Microchannels
Approach

Infrared micro-particle image velocimetry technique is used to study flow
maldistribution in a microchannel heat sink. Experimental results compare well to
CFD simulations.

Microchannels of varying roughness are created using electrical discharge machining
(EDM). Results from pool boiling experiments show a sizeable drop in the wall
superheat at a given heat flux for the EDM surfaces compared to a polished surface.
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– Models for pressure drop and heat transfer
coefficients have been developed which agree
well with experimental results.

• Developed an infrared micro-particle image
velocimetry system for measuring sub-surface
fluid velocities in a microchannel heat sink.
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